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An i n v e s t i g a t i o n  was made o f  sput tered aluminum ox ide d i f f u s i o n  b a r r i e r s  t o  pro- 
t e c t  gas t u r b i n e  engine b lade and vane a l l o y s  f rom t h e i r  coat ings.  
H f  coated w i t h  sput te red  NiCoCrAlY and MAR B O 9  coated w i t h  sput te red  FeCrAlY 
were obta ined both w i t h  and wi thout  1 V m  and 2 urn sput tered A1203 b a r r i e r  
1 ayers. 
t i o n  p r o f i l e s  o f  as-received and heat t rea ted  samples. 
MAR M200 + 
E lec t ron  d i spe rs i ve  X-ray analys is  was used t o  determine the  concentra- 
The A1 map o f  a MAR M200 + H f  sample w i t h  a NiCoCrAlY coa t ing  and a 1 Frm b a r r i e r  
a f t e r  a 1080°C, 50 hour heat t reatment i n  a i r  i s  presented i n  Fig. 1. The d i f -  
fus ion p r o f i l e s  o f  a sample heat t rea ted  under the same cond i t i ons  w i thout  t h e  
b a r r i e r  i s  g iven i n  F ig .  2. A gradual  t r a n s i t i o n  from the  coa t ing  (46% N i ,  23% 
Co, 18% C r ,  12% A l ,  0.5% Y) t o  the  base a l l o y  (70% N i ,  10% Co, 9% C r ,  5% A1 p l u s  
T i ,  H f ,  Cb, B, C) i s  observed across the  i n t e r f a c e  which i s  80 Frm from t h e  sur-  
face. Aluminum dep le t i on  due t o  ox ida t i on  i s  observed at  the  surface. F i g u r e  3 
shows the  p r o f i l e s  w i t h  a 1 pm b a r r i e r .  The i n t e r d i f f u s i o n  o f  N i ,  Co, C r ,  and 
A1 appear s i m i l a r .  
A c l e a r e r  i n d i c a t i o n  o f  t he  penet ra t ion  through the  b a r r i e r  l a y e r  i s  presented 
i n  Figs.  4 and 5 which show the  d i f f u s i o n  p r o f i l e s  f o r  samples w i t h  MAR M509 
(54% Co, 24% C r ,  10% N i  p lus  W ,  Ta, T i ,  Z r ,  and C) and coa t ing  (70% Fe, 18% C r ,  
11% A l ,  0.7% Y). The i r o n  and aluminum are pene t ra t i ng  up t o  60 urn i n t o  t h e  
base a l l oy .  The coa t ing  problem i s  i l l u s t r a t e d  i n  Fig. 6 where m e t a l l i c  b r idges  
seem t o  cross the  A1203 b a r r i e r .  
c rack ing  i n  tens ion  du r ing  heat ing  which leads t o  i n t e r d i f f u s i o n  o f  Fe, A l ,  and 
co . 
Apparently, t he  sput te red  alumina i s  
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F i g u r e  1 .  - A 1  map of D14 (580~). Heat  t r e a t e d  a t  1080 "C f o r  50 h r .  
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F i g u r e  2. - D i f f u s i o n  p r o f i l e s  o f  04 .  Heat  t r e a t e d  a t  1090 "C f o r  50 hr  
w i t h o u t  b a r r i e r .  
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Figure 3. - Diffusion profiles o f  D14. l-pm barrier layer, 1080 "C, 50 hr. 
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Figure 4. - Diffusion profiles o f  A40. No barrier layer, 1075 "C, 50 hr. 
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F i g u r e  5 .  - D i f f u s i o n  p r o f i l e s  o f  A19. 2-pm b a r r l e r ,  1075 O C ,  86 h r .  
. 
F i g u r e  6 .  - Scanning e l e c t r o n  micrograph o f  A19. Note b r i d g i n g  o f  A1203 
b a r r i e r  l a y e r  w i t h  m e t a l .  
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